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Abstract

In light of the growing global interest in waste valorization and the adoption of green
economy principles, spent coffee grounds have emerged as a promising source of
bioactive compounds with high added value, due to their richness in lipidic and phenolic
compounds that can be exploited in several application fields. This study aimed to
valorize spent coffee grounds through the extraction and characterization of oil and
phenolic compounds, as well as the evaluation of their biological activity.

The study involved oil extraction from spent coffee grounds using two different
methods, namely ultrasound-asssisted extraction and Soxhlet extraction. The results
showed the superiority of the ultrasound-assisted method, which yielded an extraction
rate of %5.2, compared with %3.1 obtained by the Soxhlet method, indicating the
higher efficiency of ultrasound extraction in improving extraction yield while reducing
processing time.

The extracted oil was subjected to a series of physicochemical analyses including
density, refractive index, acid value, iodine value, and saponification value, in order to
evaluate its quality and chemical characteristics, in addition to studying its fatty acid
composition. The obtained results showed relative agreement with the reference values
reported for coffee oils, highlighting the potential use of this oil in future industrial and
food applications.

To evaluate the biological activity, antibacterial activity tests were carried out for botg
the oily extract and the phenolic extract against several bacterial strains. The results
revealed the absence of antibacterial activity in the oil extract, whereas the phenolic
extract exhibited noticeable antibacterial activity with varying degrees depending on
the concentration and the bacterial strain tested. This suggests that phenolic compounds
are mainly responsible for the observed biological effect.

The findings of this study confirm that spent coffee grounds represent a promising raw
material that can be valorized as a source of lipidic and phenolic compounds with
biological interest, in accordance with sustainable development approaches and
environmentally friendly strategies for food waste valorization.

KEYWORDS: Spent coffee grounds <Lipids «Fatty acids <Phenolic compounds ¢
Biological activity.
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e COOH
OH
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Chlorogenic acid [
(Degradation Rapid)
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CH=CH—C—0—H

/L\ H=CHy
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Free Caffeic acid Ld"—”“" 1- Elh\,'l Catechol

HO- +

"“415@'@“

I {Degradation slow) /] HO + Ho ~OH
OH
COOH OH o
Quinic acid hydro quinone Catechol FyTogaR
+
HC
=
H%( j>—cc-0:-|
H
Galiic acid
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